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Abstract 

Background: Two rounds of integrated biological and behavioural assessment (IBBA) surveys were done among 
men who have sex with men (MSM) in Andhra Pradesh during 2006 and 2009. Avahan, the India AIDS initiative, 
funded by the Bill and Melinda Gates Foundation implemented HIV prevention interventions among MSM starting 
around the time of the first round of IBBA. 

Methods: Data on socio-demographic, sex behaviour characteristics and HIV status of MSM from the two IBBA 
rounds were used. Changes in the rates of consistent condom use over the past one month by MSM with various 
types of partners between the two rounds were assessed. Multivariate analysis was performed to assess associations 
between various factors and inconsistent condom use for sex with regular partners as well as HIV in MSM. 

Results: A significant increase in consistent condom use by MSM was noted from 2006 to 2009 for paid male 
partners (19.5% to 93.8%), occasional male partners (13.2% to 86.2%), and paid female partners (25.9% to 94.2%). 
Consistent condom use with regular sex partners also increased but remained lower with regular male partner 
(75.8%) and very low with regular female partners (15.7%). MSM who used condoms inconsistently with their 
regular male partner were also more likely to use condoms inconsistently with their regular female partner. 
Multivariate analysis showed MSM who used condoms inconsistently with regular male partner had higher odds of 
HIV (odds ratio 1.8; 95% CI 1.2-2.7). MSM who received condoms from Avahan had the lowest odds (odds ratio 0.3; 
95% CI 0.1-0.5) of inconsistent condom use with regular male partners. 

Conclusions: Condom use by MSM increased markedly after implementation of Avahan, though a causal 
association cannot be assessed with the available data. The relatively lower condom use with regular partners of 
MSM suggests that additional programme effort is needed to address this aspect specifically. 
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Background 

HIV in men who have sex with men (MSM) influences 
the overall HIV epidemic in both low and high income 
countries, which is related to high per-act and per- 
partner transmission probability of HIV transmission in 
receptive anal sex [1-4]. According to the sentinel sur- 
veillance of the National AIDS Control Organization of 
India, HIV prevalence in MSM in 2008-2009 was esti- 
mated to be 7%, which is about 20 times higher than the 
overall national adult HIV prevalence rate [5]. 
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Various MSM programmes were started in India in 
the last decade to reduce HIV including in Andhra 
Pradesh which is one of the high HIV prevalence states 
in India [6,7]. Avahan, the India AIDS Initiative, funded 
by the Bill and Melinda Gates Foundation was one 
among these [8]. The Avahan MSM programmes in 
Andhra Pradesh started between October 2005 and 
April 2006 [9]. Avahan intervention was conceived as a 
focused prevention program, offering a standardized 
package of proven prevention interventions for high-risk 
groups, such as community participation, clinical ser- 
vices for STI and counselling, peer lead outreach and 
commodity distribution [8]. Two rounds of integrated 
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biological and behavioural assessment (IBBA) surveys 
were conducted among MSM in Andhra Pradesh in 
April-June 2006 and April-June 2009 to assess the effect 
of intervention programme [9]. The first IBBA round 
was within six months of start of the Avahan MSM pro- 
grammes, and therefore can be considered as baseline 
for this intervention. 

Previous studies have suggested that many MSM in 
India have a mix of paid, occasional and regular male 
and female partners [10-15]. Consistent condom use by 
MSM in Andhra Pradesh has been previously reported 
to be low with both male and female partners [11,14,16], 
though there has been a suggestion of increase in con- 
dom use with paid partners [17]. In order to understand 
how the MSM intervention programmes can be im- 
proved further, this paper reports the changes in consist- 
ent condom use by MSM with various types of partners 
from 2006 to 2009 in Andhra Pradesh from the two 
IBBA rounds, and the associations between various fac- 
tors and inconsistent condom use for sex with regular 
partners as well as HIV in MSM. 

Methods 

Multiple rounds of IBBA surveys were designed to 
evaluate the impact of Avahan programme on popula- 
tions at high risk as well as provide data on changes in 
risk behaviours and prevalence of STI including HIV. 
Both rounds of IBBA covered different categories of high 
risk population, including MSM, female sex workers and 
their clients. The operational definition used for MSM 
in both surveys was "any male or hijra (eunuch) aged 18 
years or older who had any type of sex with another 
male in the last one month" [9,18]. 

Survey procedures 

Two independent cross-sectional IBBA surveys were im- 
plemented in Andhra Pradesh as part of an evaluation of 
the Avahan initiative among high risk group [9,18]. 
These surveys were carried out among MSM in four dis- 
tricts in Andhra Pradesh, namely East Godavari, Guntur, 
Hyderabad and Visakhapatnam. The IBBA survey in 
Andhra Pradesh was led by the National Institute of Nu- 
trition, and the field work was done by a hired research 
agency AC Nielsen ORG MARG Private Ltd for both 
rounds under the guidance of the National Institute of 
Nutrition. The National AIDS Research Institute coordi- 
nated the conduct of the IBBA survey at the national 
level and FHI 360 provided technical assistance for 
implementing the IBBA. The details of study design are 
available elsewhere [9,18]. 

Relevant for this report, training was given to the sur- 
vey team about survey protocol, questionnaire adminis- 
tration, sample collection and transport of biological 
samples. Written informed consent was obtained from 



all participants. A sample size of 400 self-identified 
MSM per district was interviewed face-to-face and bio- 
logical specimen collected with a two-stage cluster sam- 
pling design. Fixed-location and time-location clusters 
were the sampling strategy in East Godavari district. In 
the other three districts, only time-location clusters were 
considered and recruitment of high-risk MSM for the 
survey was predominantly from public places. Data were 
collected from a total of 1,621 and 1,608 sampled self- 
reported MSM from Andhra Pradesh in round 1 and 
round 2 of IBBA surveys, respectively. Both rounds of 
IBBAs collected detailed behavioural information includ- 
ing socio-demographic characteristics, sexual history, 
practices, type of sex partners, condom use, exposure to 
Avahan or other HIV/ AIDS prevention initiatives, and 
biological specimens to test for HIV and STIs. Standard- 
ized laboratory methods were used for HIV testing. 
Double-data entry of district-level datasets was con- 
ducted using CSPro software (U.S. Census Bureau, 
Washington DC) for both rounds of IBBA. Centralized 
data management was done for IBBA round one by the 
National Institute for Epidemiology, Chennai and decen- 
tralized data management was done in round two in 
each state. 

The protocol for the IBBA surveys was approved by 
the Health Ministry Screening Committee and the In- 
dian Council of Medical Research, and ethics approval 
was given by the FHI Protection of Human Subjects 
Committee [19]. 

Statistical analysis 

We used data on condom use by MSM with different 
partners in each round of IBBA survey to measure the 
change in consistent condom use between 2006 and 
2009. Data are presented for regular partners and part- 
ners who were paid for sex. Data are not presented for 
partners who paid for sex because the variable used for 
this in the two IBBA rounds was different which did not 
allow direct comparison. We defined consistent condom 
use if condom was used every time during sex over the 
past one month with different sex partners. The choice 
of past one month was based on the availability of this 
variable in both IBBA rounds for all types of partners 
that we considered, whereas condom use data over lon- 
ger duration was not available in the first round of IBBA 
for partners who were paid. Appropriate sample weights 
were used for estimating consistent condom use and 
HIV prevalence among MSM; the 95% confidence inter- 
vals were calculated taking into account the design effect 
of the cluster sampling strategy [20]. 

A detailed analysis of the variables associated with in- 
consistent condom use and with HIV was performed for 
the second round of IBBA data using multivariate ana- 
lysis. We used multiple logistic regression models to 
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assess the association of socio-demographic variables 
and behavioural variables with inconsistent condom use 
by MSM with regular male and female sex partners. We 
included these variables in the models: age, education, 
marital status, ever received cash or kind for sex, paid to 
have anal intercourse with a male or hijra ever, circumci- 
sion, duration of sex with male, received condoms from 
the peers or outreach workers of the NGO/programme, 
and membership in community-based organization. We 
used a similar approach for assessing the associations 
with HIV in MSM. In addition to the previously men- 
tioned variables, we also assessed the association of 
inconsistent condom use with regular male partner 
with HIV. 

A total of 13 respondents, 5 in IBBA round 1 and 8 in 
round 2, did not report any male sex partner, and were 
therefore not considered for the analysis of MSM in this 
paper. Analysis was done using SPSS 17.0 (IBM SPSS 
statistics standard, USA) and STATA 11.2 (StataCorp, 
USA) software. 

Results 

Sample characteristics 

The distribution of the demographic and sex behaviour 
characteristics of MSM in the two rounds of IBBA sur- 
veys are presented in Table 1. The proportion of literate 
and never married MSM was slightly higher in the sec- 
ond IBBA round. As compared with the first round, in 
the second round a lower proportion of MSM reported 
paid male sex partners while a slightly higher proportion 
reported occasional male sex partners, and a substan- 
tially lower proportion reported a paid female sex part- 
ner. The proportion of MSM who reported membership 
in community based organization jumped from 2.9% in 
first IBBA round to 65.8% in the second round, as might 
be expected after the Avahan initiation. 

Consistent condom use with different sex partners 

The proportion of MSM who reported consistent con- 
dom use for each sex episode over the past one month 
with paid male partners improved considerably from 
19.5% (95% CI 14.9-24.1, design effect 2.1) in IBBA 
round 1 to 93.8% (95% CI 90.0-97.6, design effect 11.6) 
in IBBA round 2, and a similar trend was seen for occa- 
sional male partners as well (Figure 1). Even though 
there was a substantial increase in consistent condom 
use with regular male partners from 8.4% (95% CI 6.5- 
10.3, design effect 1.3) in round 1 to 75.8% (95% CI 
69.7-81.9, design effect 4.9) in round 2, a quarter of the 
MSM were still not using condoms consistently with 
their regular male partners. A significant increase was 
also seen in consistent condom use by MSM with female 
paid partners from 25.9% (95% CI 20.7-31.1, design ef- 
fect 2.1) in round 1 to 94.5% (95% CI 79.1-100, design 



effect 10.6) in round 2. However, only 15.7% (95% CI 
7.8-23.6, design effect 8.7) MSM reported using con- 
doms consistently over the past one month with their 
regular female partner in IBBA round 2. Among the 223 
MSM who reported inconsistent condom use with their 
regular male partner, 81 (36.2%) also had a regular fe- 
male partner of whom 78 (96.9%) did not use condoms 
consistently with her. On the other hand, among the 699 
MSM who reported consistent condom use with their 
regular male partner, 272 (39%) also had a regular female 
partner of whom 211 (77.5%) did not use condoms con- 
sistently with her. 

It is interesting to note that in the IBBA round 2, of 
the 702 MSM who used condom consistently with their 
regular male partner over the last one month, 681 (97%) 
also reported using condom consistently with their regu- 
lar male partner over the last six months, indicating that 
these proportions were not very different between one 
and six months. Similarly, of the 111 MSM who used 
condom consistently with their regular female partner 
over the last one month, 100 (90.1%) also reported using 
condom consistently with their regular female partner 
over the last six months. 

Associations with inconsistent condom use with regular 
male partner 

Of the 1,600 MSM in IBBA round 2, 979 (61.2%) re- 
ported having had a regular male sex partner. Among 
them 926 (94.5%) ever had anal sex with him, of which 
223 (24.2%) did not use condoms for over the past one 
month. Table 2 shows the variables associated with in- 
consistent use of condom by MSM with their regular 
male partners. MSM who received condoms from peers 
or outreach workers of Avahan NGO had lower odds of 
inconsistent condom use with their regular male part- 
ners (odds ratio 0.3; 95% CI 0.1-0.5). The following 
MSM were more likely to use condoms inconsistently 
with their regular male partners: those who never re- 
ceived cash or kind for sex (odds ratio 2.4; 95% CI 1.6- 
3.5), those with 6 or less years of duration of sex with 
males (odds ratio 2.2; 95% CI 1.3-3.6), and those aged 
25-34 years (odds ratio 1.9; 95% CI 1.2-3.1). 

Associations with inconsistent condom use with regular 
female partner 

Of the 1,600 MSM in IBBA round 2, 706 (44.1%) re- 
ported having had a regular female sex partner and ever 
had sex with her. Of these, 84% did not use condom for 
each sex episode over the past one month with their 
regular female partner. Table 2 shows the association of 
inconsistent condom use by MSM with their regular fe- 
male partner over the past one month. The strongest 
variable associated with inconsistent condom use was 
MSM who were ever married with female (odds ratio 
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Table 1 Characteristics of MSM in the two IBBA rounds 



Variable 


Categories 


Number (% of N) 
[95% CI of % or years] 






IBBA Round 1 


IBBA Round 2 






2006 


2009 






(N = 1,618)* 


(N = 1,600)t 


Age (years) 


Mean±SD 


27.5 ± 8.0 
[27.0 - 28.0] 


27.3 ±7.4 
[26.5 - 28.0] 


Education 


Illiterate 


381 (23.5) 
[21.5-25.6] 


288 (18.0) 
[16.1 - 19.9] 




Literate 


1,237 (76.5) 
[74.4 - 78.5] 


1,312 (82.0) 
[80.1 - 83.9] 


Marital status 
with female 


Never married 


900 (55.6) 
[53.2 - 58.0] 


1,015 (63.4) 
[61.0-65.8] 




Ever married 


719 (44.4) 
[42.0 - 46.8] 


586 (36.6) 
[34.2 - 39.0] 


Circumcised 


No 


1,435 (88.9) 
[87.3 - 90.4] 


1,471 (91.9) 
[90.6 - 93.3] 




Yes 


179 (11.1) 
[9.6- 12.7] 


129 (8.1) 
[6.7 - 9.4] 


Male sex work 


No 


859 (53.1) 
[50.7 - 55.6] 


878 (54.9) 
[52.4 -57.3] 




Yes 


758 (46.9) 
[44.4 - 49.3] 


722 (45.1) 
[42.7 - 47.6] 


Male Partners^ 


Regular 


1,032 (63.8) 
[61.5-66.1] 


979 (61.2) 
[58.8 - 63.6] 




Paid 


696 (43.0) 
[40.6 - 45.4] 


328 (20.5) 
[18.5 - 22.5] 




Occasional 


1,460 (90.2) 
[88.8-91.6] 


1,522 (95.1) 
[94.0 - 96.2] 


Female partners^ 


Regular 


823 (50.9) 
[48.5 - 53.3] 


706 (44.1) 
[41.7-46.5] 




Paid 


656 (40.6) 
[38.2 - 43.0] 


99 (6.2) 
[5.0 - 7.4] 


Age at first sex with a 
man (years) 


Mean±SD 


16.4 ±2.5 
[16.3 - 16.6] 


17.1 ±2.7 
[16.9- 17.4] 


Duration of sex with 
men (years) 


Mean±SD 


11.1 ±7.7 
[10.6- 11.6] 


10.1 ±7.5 
[9.4- 10.9] 


Membership in MSM 

community-based 

organization 


No 
Yes 


1,571 (97.1) 
[96.2 - 97.9] 
47 (2.9) 
[2.1 - 3.8] 


552 (34.7) 
[32.3 - 37.0] 
1,040 (65.3) 
[63.0 - 67.7] 



Table 1 Characteristics of MSM in the two IBBA rounds 

(Continued) 



HIV status 


Negative 


1,338 (82.7) 


1,296 (81.0) 






[80.8 - 84.5] 


[79.1 - 82.9] 




Positive 


280 (17.3) 


304(19.0) 






[15.5 - 19.2] 


[17.1 - 20.9] 



*Data missing in IBBA Round 1: circumcision for 4; male sex work for 1; 
duration of sex with male for 2. 

tData missing in IBBA Round 2: age for 1; duration of sex with male for 1; paid 
male partner for 10; membership in a community based organization for 9. 
tNot mutually exclusive. 



51.6; 95% CI 18.4-144.5). The other significant associa- 
tions with inconsistent condom use were with never 
received cash or kind for sex (odds ratio 5.0; 95% CI 
2.3-11.1), age 25-34 years (odds ratio 4.8; 95% CI 1.3- 
17.2), and membership in an MSM community-based 
organization (odds ratio 3.8; 95% CI 1.5-9.6). In contrast, 
a higher proportion of MSM who had membership in an 
MSM community-based organisation used condoms 
consistently with their non-regular male partners and 
regular male partner as compared with other MSM 
(85.6% versus 77% [p = 0.034] and 79.8% versus 63.3% 
[p < 0.001], respectively). Of the 1,040 MSM who re- 
ported membership in a community-based organization, 
440 (42.3%) reported being ever married, whereas among 
the other 552 MSM only 144 (26.1%) reported being ever 
married. 




Male partner Female partner 



Figure 1 Consistent condom use every time in the last one 

month by MSM with different sex partners in the two IBBA 

rounds. The truncated bars indicate 95% confidence intervals. 

Regular male sexual partner means lover/boyfriend. Occasional male 

partner means non-regular and non-paid male sex partner. Paid 

male partner means paid to have anal sex with male/ 'hijra. Regular 

female sexual partner means spouse/lover/girlfriend. Paid female 

partnr means paid to have sex with female. 
v> . J 
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Table 2 Association of socio-demographic and behavioural variables with inconsistent condom use by MSM over the 
past one month with their regular male and female sex partners, using multiple logistic regression 



Variable 



Categories Total* Inconsistent condom Totalt 
(N = 926) use with regular (N = 706) 
male partner 



Inconsistent condom 
use with regular 
female partner 









Number (%) 


Odds ratio 
(95% CI) 




Number (%) 


Odds ratio 
(95% CI) 


Age (years) 


18-24 


402 


96 (23.9) 


1.0 


147 


62 (42.28) 


1.0 




25-34 


388 


99 (25.5) 


1 .9 { 1 .2 -5. 1 ) 


356 


66/ (94. 1) 


4.0 ( 1 J-l /./) 




>34 


1 33 


29 (2 I .o) 


1 "7 (C\ O Q A\ 

I ./ (U.o -3.4) 


200 


1 94 (y/.Uj 


2.U (U.4-9.6) 


Education 


1 1 1 1 -1- r\ v ~» +■ r\ 

illiterate 


I o I 


61 {Z6.U) 


1 .1 (0.7 -1 .7) 


1 37 
I 61 


i to inn 1 > 

1 66 (y/. i ) 


4./ { I .z- I o.UJ 




Literate 


762 


1 Q"7 OA Q\ 

I o/ (24.5) 


1 .0 


568 


46 I (o 1 .2) 


1 .0 


Marital status with female 


Ever married 


281 


71 (25.3) 


I .6 (U.o-z. I J 


568 


556 (y/.yj 


ri £ MQ / 1 A A r\ 

5 1 .6 (1 o.4- 1 44.5) 




Never 


641 


152 (23.7) 


1.0 


136 


37 (27.2) 


1.0 




married 














Ever received cash or kind for sex 


No 


453 


134 (29.6) 


2.4 (1.6-3.5) 


443 


404 (91.2) 


5.0 (2.3-11.1) 




Yes 


469 


89 (19.0) 


1.0 


261 


1 90 (72.8) 


1.0 


Paid to have anal intercourse with 


No 


748 


196 (26.2) 


1 .4 (0.9-2.4) 


577 


506 (87.7) 


1.5 (0.7-3.3) 


a male or hijra ever 


Yes 


173 


27 (15.6) 


1.0 


128 


88 (68.8) 


1.0 


Circumcision 


No 


844 


195 (23.1) 


1.0 


628 


524 (83.4) 


1.3 (0.3-5.0) 




Yes 


78 


28 (5.9) 


1 .5 (0.9-2.7) 


77 


70 (90.9) 


1.0 


Duration of sex with male (years) 


<=6 


292 


90 (30.8) 


2.2 (1.3-3.6) 


148 


73 (49.3) 


1.0 




> 6 


630 


133 (21.1) 


1.0 


556 


521 (93.7) 


1.5 (0.4-5.4) 


Received condoms from the peers or 


None 


146 


65 (44.5) 


1.0 


180 


122 (66.7) 


1.0 


outreach workers of the NGO/programme 
in past 1 year 


Avahan 


551 


72 (13.1) 


0.3 (0.1-0.5) 


424 


380 (89.6) 


0.5 (0.2-1.1) 


Non-Avahan 


216 


85 (39.4) 


1 .8 (0.9-3.6) 


97 


92 (94.8) 


1.2 (0.3-5.3) 


Membership in MSM community-based 


No 


229 


84 (36.7) 


1 .3 (0.7-2.4) 


243 


160 (65.8) 


1.0 


organization 


Yes 


689 


139 (20.2) 


1.0 


459 


432 (94.1) 


3.8 (1.5-9.6) 



*MSM who had regular male partner and had anal sex with him. 
tMSM who have regular female partner and had sex with her. 

Associations with HIV 

The HIV sero-prevalence among MSM reported in the 
two IBBA rounds was not significantly different: IBBA 
round 1 (17.3%, 95% CI 14.1-20.5; design effect 3.1) and 
IBBA round 2 (19%, 95% CI 15.4-22.6; design effect 3.4). 
The district-wise HIV prevalence reported in IBBA 
round 2 ranged from 4.9% in Visakhapatnam to 28.9% in 
Hyderabad. Table 3 shows that the MSM who used con- 
doms inconsistently with regular male sex partner had 
higher odds of HIV (odds ratio 1.8; 95% CI 1.2-2.7). The 
other significant associations for being HIV positive 
were more than 6 years duration of sex with male (odds 
ratio 2.6; 95% CI 1.8-3.9), received condoms from peers or 
outreach workers of the Non-Avahan NGO/programme 
(odds ratio 2.1; 95% CI 1.2-3.9), never married MSM (odds 
ratio 1.7; 95% CI 1.2-2.4), and illiterate MSM (odds ratio 
1.4; 95% CI 1.0 -1.9). 

Discussion 

This analysis of data from the two rounds of IBBA in 
Andhra Pradesh reveals that consistent condom use 



reported by MSM over the past one month increased for 
all types of sex partners during the three year period from 
2006, corresponding to the start of Avahan intervention, 
to 2009. While the consistent condom use rate by MSM 
with paid male and female partners reached 94% in 2009, 
this rate was lower with their regular male partners at 76% 
and dismally low with their regular female partners at 
16%. The MSM who used condoms inconsistently with 
their regular male partner were also more likely to use 
condoms inconsistently with their regular female partner. 
We found a positive association of HIV among MSM with 
inconsistent condom use with regular male partners. This 
does not necessarily imply that MSM get HIV from their 
regular partners, rather that this association likely reflects 
broader risk exposure of MSM who use condoms incon- 
sistently with regular male partners. While some of the in- 
consistent condom use by MSM with their regular male 
partners could be explained by negotiated safety' between 
them, generally the inconsistent condom use by MSM 
with their regular female and male partners needs atten- 
tion due to their potential to transmit HIV. 
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Table 3 Association of socio-demographic and behavioural variables with HIV, using multiple logistic regression 



Variable 



Categories 



Total 



Being HIV positive 



(N = 1,600) Number (%) Odds ratio (95% CI) 



Age (years) 


18-24 


676 


99 (14.6) 


1.0 




25-34 


673 


146 (21.7) 


1.2 (0.8-1.7) 




>34 


251 


59 (23.5) 


1.3 (0.8-2.2) 


Education 


Illiterate 


288 


63 (21.9) 


1.4(1.0-1.9) 




Literate 


1,312 


241 (18.4) 


1.0 


Marital status with female 


Ever married 


585 


1 1 7 (20.0) 


1.0 




Never married 


1,015 


187 (18.4) 


1.7 (1.2-2.4) 


Ever received cash or kind for sex 


No 


878 


148 (16.9) 


1.0 




Yes 


722 


156 (21.6) 


1.1 (0.8-1.4) 


Paid to have anal intercourse with a male or hijra ever 


No 


1,262 


262 (20.8) 


1.4 (0.9-2.1) 




Yes 


328 


42 (12.8) 


1.0 


Circumcision 


No 


1,471 


283 (19.2) 


1 .3 (0.8-2.2) 




Yes 


129 


21 (16.3) 


1.0 


Duration of sex with male (years) 


<=6 


566 


62 (11.0) 


1.0 




> 6 


1,034 


242 (23.4) 


2.6 (1.8-3.9) 


Received condoms from the peers or outreach workers of the NGO/ 


None 


426 


52 (12.2) 


1.0 


programme 


Avahan 


843 


152 (18.0) 


1.2 (0.7-2.1) 




Non-Avahan 


331 


100 (30.2) 


2.1 (1.2-3.9) 


Membership in MSM community-based organization 


No 


551 


75 (13.6) 


1.0 




Yes 


1,040 


229 (22.0) 


1.2 (0.7-1.9) 


Inconsistent condom use with regular male partner over the past one month 


No 


699 


103 (14.7) 


1.0 




Yes 


223 


51 (22.9) 


1.8 (1.2-2.7) 




No regular partner 


678 


150 (22.1) 


2.3 (1.6-3.1) 



Of the MSM in IBBA round 2, 37% were married. 
Married MSM had very high odds of inconsistent con- 
dom use with their regular female partner. Some other 
studies from India have also reported a very high pro- 
portion of unprotected vaginal sex by MSM with their 
wives [15,17,21-23]. It is plausible that the high level of 
inconsistent condom use by MSM with their regular 
female partner, often their wife, is due to concealment 
of their sex with men from their female partner. 

The MSM who received condoms from the Avahan 
peers or outreach workers had the least odds of incon- 
sistent condom use with their regular male partner. 
While the much higher proportions of consistent con- 
dom use by MSM with their various kinds of partners in 
2009 as compared with 2006 is suggestive of a beneficial 
effect of Avahan in Andhra Pradesh, this cannot be firmly 
concluded from the data analysed in this paper as there 
could also have been other contributors to this observed 
increase. However, two other analyses of the population 
level effect of Avahan across six states have revealed that 
Avahan had a beneficial effect in preventing HIV in several 
states of India including Andhra Pradesh [24,25]. 



We found a positive association between inconsistent 
condom use with regular female partner and member- 
ship of MSM in community-based organisations. This 
contrasted with a more consistent condom use by these 
MSM with their regular and non-regular male partners. 
While the proportion of ever-married MSM among 
those with community-based organisation membership 
was higher than among those without this membership, 
both this membership and being married had significantly 
higher odds of inconsistent condom use with their regular 
female partner in multivariate analysis. This peculiar rela- 
tion between membership and inconsistent condom use 
probably reflects some other underlying characteristics of 
the MSM sample in IBBA second round who had mem- 
bership of community-based organisations. 

The MSM who had never received cash or kind for 
sex had higher odds of inconsistent condom use with 
both male and female regular partners. This possibly 
reflects that MSM who are sex workers are more likely 
to be exposed to the MSM intervention programmes, 
indicating that the intervention programmes also need 
specific efforts to reach MSM who are not sex workers. 
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MSM who had had sex with males for 6 or less years 
were less likely to use condoms consistently with their 
regular male partner, indicating that it would be useful 
for MSM intervention programmes to try to reach out 
to early-stage MSMs. On the other hand, MSM who had 
had sex with males for more 6 years had higher odds of 
being HIV positive, which likely reflects the cumulative 
risk of HIV among them and also the possibility that in 
the past they may not have used condoms as consist- 
ently as they were using at the time of the survey. 

A significant limitation of this study is that causality 
between the Avahan intervention and the increase in 
condom use by MSM observed after its roll-out cannot 
be ascertained in this pre- and post-intervention study 
design. In addition, self-reported data about condom use 
by MSM may be influence by social desirability bias, that 
is, MSM may have become more aware by the second 
IBBA round that condom use is expected and therefore 
they may have over-reported it. Also, there were some 
socio-demographic differences in the MSM samples of 
the two IBBA rounds, which may have influenced to 
some degree the differences observed in the two rounds. 
On the whole, however, the data presented in this paper 
indicate the possibility of a beneficial effect of Avahan, 
which is supported by two other analyses of HIV preven- 
tion at the population level that could be attributed to 
Avahan [24,25]. 

Conclusions 

Condom use by MSM increased markedly after imple- 
mentation of Avahan intervention in Andhra Pradesh 
state in southern India, indicating a beneficial effect, 
though a causal association cannot be firmly assessed 
with the available data. However, the continuing very 
low rate of consistent condom use by MSM with their 
regular female partners, and to some degree a low rate 
of consistent condom use with their regular male part- 
ners, need particular attention in HIV prevention pro- 
grammes for MSM in India. 
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